The size of flighted birds is limited by the demands of feather maintenance.
By observing approximately 64,000 raindrops, researchers have determined that some can fall by as much as an order of magnitude faster than their terminal velocity -the limit at which the downwards force of gravity equals the upwards force of drag.
Fernando García-García at the National Autonomous University of Mexico in Mexico City and his colleagues show that when large NEUROBIOLOGY Sweet memories BMC Biol. 7, 30 (2009) Honeybees have helped scientists to sniff out a trigger of long-term memory formation. Calcium has been linked to this type of memory for more than a decade, but only recently have researchers directly manipulated it in the honeybee (Apis mellifera) to show that
NANOTECHNOLOGY

Mass spec goes mechanical
Nature Nanotechnol. doi:10.1038 Nanotechnol. doi:10. /nnano.2009 Nanotechnol. doi:10. .152 (2009 Mass spectrometry analyses molecules on the basis of the mass-to-charge ratios of their ionic fragments. The method can be difficult to use for substances that are hard to ionize or only available in minute amounts. Michael Roukes and his colleagues at the California Institute of Technology in Pasadena now demonstrate a nanoelectromechanical device that can directly measure the mass of individual molecules.
Inside the device, a tiny suspended beam vibrates at high frequency and acts as a sensor.The authors blasted the device first with gold nanoparticles, and later with bovine serum albumin.
When molecules stick to the sensor's surface, they drastically lower its vibrational frequency. By measuring the change, the mass of individual molecules can be established, the authors say, and this could potentially be done without the use of ionization.
ASTRONOMY
Honing the Hubble constant
Astrophys. J. 699, 539-563 (2009) Astronomers have measured the Universe's current rate of expansion to within 5% -twice as a precisely as before. Adam Riess of the Space Telescope Science Institute in Baltimore, Maryland, and his team used the Hubble Space Telescope to refine previous estimates of the Hubble constant, which relates the speed at which galaxies race apart to their distances from each other. They found the constant to be 74.2 kilometres per second per million parsecs.
Because true cosmic yardsticks are hard to find, astronomers chain together different observations to get the great distances needed to determine the constant. The researchers eliminated some sources of error using observations of 240 stars called cepheids, which provided precise distance measurements for seven galaxies. The new measurements are consistent with observations that the Universe is full of dark energy, a repulsive force that is accelerating the Universe's expansion -and changing the Hubble constant slightly with time.
CHEMISTRY The tiniest acid drop
Science 324, 1545-1548 (2009) The smallest drop of acid it is possible to make has been spotted within superfluid helium nanodrops cooled to below 1 kelvin. Martina Havenith of Ruhr University Bochum in Germany and her colleagues observed the reaction between one molecule of hydrochloric acid and four of water using infrared laser spectroscopy. Using ab initio simulations, they found that the dissociation into H + and Cl -occurs in a stepwise manner (pictured, left). A novel mechanism, which the authors term 'aggregation-induced dissociation' , explains how this can happen even at such ultralow temperatures. Such dissociations are key in chemistry, with relevance to processes ranging from reactions in polar clouds to spontaneous synthesis in space, the authors say.
it can activate the formation of such memories.
Jean-Christophe Sandoz and his colleagues at the University of Toulouse in France tested honeybees' memories by first training them to extend their probosces for a sugary reward when presented with a specific odour. They then exposed the bees to the same odour three days later to see whether the bees remembered it. Injecting the bees with a chemical that decreased calcium availability impaired the insects' ability to remember. Conversely, injecting chemicals that increased calcium levels improved their long-term memory. Graphene is an atom-thick sheet of carbon in which electrons behave as if they have no mass. Atomic carbon layers have been grown epitaxially -that is, perfectly aligned with atoms in an underlying crystal surface -on metals and semiconductors for decades, so why the fuss lately?
Well, in the past few years much work in this field has revolved around graphene obtained by 'exfoliating' or peeling it from graphite. By mounting exfoliated graphene on insulating silicon dioxide, researchers observed a half-integer quantum Hall effect, an anomalous measurement that stems from the existence of a Landau level -the quantized orbit of electrons in a magnetic fieldat exactly zero energy, a signature property of massless electrons.
But exfoliated graphene is dirty, lumpy and tiny (the biggest pieces are still a tenth of a millimetre in diameter). I wondered whether the older technique of epitaxial growth could produce a better material. In May, a group led by Joseph Stroscio showed that it could (D. L. Miller et al. Science 324, 924-927; 2009 ). Using scanning tunnelling spectroscopy to study epitaxial graphene on the surface of silicon carbide in a magnetic field, they showed that epitaxial graphene is extraordinarily clean and flat, and clearly exhibits the zero-energy Landau level. For the first time in any material, epitaxial graphene allows direct observation with atomic resolution of the behaviour of electrons in quantized Landau levels, opening a new window on the quantum Hall effect.
Researchers using other techniques, such as cyclotron resonance and photoemission, are also reporting an astonishingly clean electronic system in epitaxial graphene. Experiments on conductivity remain a challenge, but epitaxial graphene seems to have a bright future.
ORGANIC CHEMISTRY
Give and take
Nature Chem. doi:10.1038 Chem. doi:10. /nchem.248 (2009 Rare compounds in which carbon -the archetypal organic element -seems to behave like a metal may be more widespread than previously thought.
In typical organic compounds, a carbon atom forms four covalent bonds by sharing its four most accessible electrons. But Alois Fürstner and his colleagues at Germany's GENETICS Depression link revoked J. Am. Med. Assoc. 301, 2462 -2471 (2009 An analysis of the literature affirms doubts about a much-hailed gene-environment link for depression.
In 2003, researchers found that individuals with specific versions of the serotonin receptor gene 5-HTTLPR are more susceptible to depression when challenged by stressful life events (Science 301, 386-389; 2003) . The finding made intuitive sense, and many studies attempted to replicate and build on the results. Now, Kathleen Ries Merikangas at the National Institute of Mental Health in Bethesda, Maryland, and her colleagues have evaluated the original study together with 13 others that closely replicated its conditions, re-coding data where necessary to match the original. Looking at a total of more than 14,000 study participants, they find no association between 5-HTTLPR type and risk of depression, regardless of life events.
COGNITIVE SCIENCE
The tool becomes him Curr. Biol. 19, 10.1016 /j.cub.2009 .05.009 (2009 Tool use can alter people's perception of the size and position of their body parts.
INSERM's Alessandro Farnè and Lucilla Cardinali at Claude Bernard University in Lyon, France, and their colleagues had volunteers use a mechanical grabbing arm (pictured left) that extends reach by 40 centimetres. Measuring arm movements with a high-resolution motion-tracking system, they showed that the volunteers reduced the velocity and acceleration of movements to grab or point at an object after a period of using the tool.
When blindfolded, the volunteers also estimated their arms to be slightly longer after tool use, confirming a long-held hypothesis that body schema -the sense of where one's body parts are in space -is plastic. 
BIOLOGY
A light touch
Science 324, 1580-1582 (2009) Merkel cells were discovered in the late nineteenth century and have long been suspected of playing a part in sensing light touch. However, this has never been entirely settled experimentally.
Ellen Lumpkin and Huda Zoghbi at Baylor College of Medicine in Houston, Texas, and their colleagues selectively deleted a gene encoding a key transcription factor, ATOH1, in cells from the body skin and foot pads of mice, where Merkel cells are normally found. Merkel cells were absent from these areas, and by testing the response of different nerve types the researchers found a "conspicuous loss" of a specific type of touch response.
Further work will be needed to determine whether the cells are sensory receptors or have some other role in touch. drops break up, the fragments continue to move at the faster speed of the larger parent drop for some time before slowing down to their own terminal speeds.
The results could improve the representation of rain physics in weather models.
L. CARDINALI
Max Planck Institute for Coal Research in
Mülheim an der Ruhr argue that in some newly synthesized and previously known compounds, carbon's bonding behaviour is best described as donating pairs of electrons to, or accepting pairs of electrons from, neighbouring atoms -behaviour seen in positively charged metal ions.
This peculiar situation, which blurs the traditional divide between organic and inorganic chemistry, could form the basis of new types of catalyst.
